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Synthesis of Transfer Hydrogenation Catalysts Containing Unsymmetrical Bisphosphines
Nora Fritz and Bryan Nell

Division of Science and Mathematics, University of Minnesota, Morris

Introduction

Results

Asymmetric catalysis is the addition of a chiral catalyst to form a
chiral product. This type of catalysis has many applications in
pharmaceutical, agricultural, and industrial settings.
In a chiral-at-metal compound, the metal becomes a chiral center
due to the attached ligands being achiral. The benefit of being
able to use achiral phosphines is they are cheaper and easier to
synthesize than chiral phosphines. Chiral-at-metal compounds
can be used as catalysts in asymmetric catalysis.

The aim of our research is to synthesize chiral-at-metal catalysts
that are effective in asymmetric catalysis, specifically transfer
hydrogenation reactions.

Experimental
We are currently performing transfer hydrogenation
reactions using a variety of Ru catalysts, both purchased
and synthesized. We are working to solidify the most ideal
reaction conditions, for when we are ready to synthesize
our own catalysts.
Transfer hydrogenation with acetophenone as the
substrate leads to 1-phenylethanol as the product.

Conclusion and Future Research
The MS peak that corresponds with our desired
product is 122 m/z.

GC-MS data:
Reaction results
were analyzed
via GC-MS. The
expected MS
peak for the
product is 122
m/z.

The best results for the conversion of acetophenone to
1-phenylethanol were seen after heating the
purchased Ru catalyst for 7 hours. These reaction
conditions will be noted, when we are ready to
synthesize the chiral-at-metal catalysts in the future.

All reactions were heated at
75°C under N2 gas, with
acetophenone as the
substrate and 1phenylethanol as the product.
Entry 3 data is displayed in
the graph.

Future work will involve the synthesis of our own
chiral-at-metal complexes to be used in asymmetric
catalysis. Additionally, a future goal is to use cheaper,
more abundant metals such as iron or cobalt in the
synthesis of the catalysts.
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